The fact that the concentration of glutamic acid is disproportionately high compared with the majority of free aminoacids in brain, must indicate its special significance on the nervous system. As has been expected, the functions of glutamic acids in the central nervous system have recently become the focal point of much publicity owing to the chemical and physiological effects which glutamic acid is alleged to produce. Two recent reviews of Weil-Malherbe are very instruc tive in this connection.(9,10) According to his rightly pointing out, it is likely that glutamic acid does not normally act as an energy-supplying fuel and that
its oxidizability is merely incidental to its other functions in brain. Moreover he remarked that, although the above view has already been stated in 1936 by him, the conception of glutamic acid as a fuel in brain metabolism has gained currency and has often been advanced as the rational for glutamic acid therapy in mental deficiency and in epileptic disorders of the petit mal type. As was previously reported, the KK effect through the above substances was evoked only from five nuclei in the brain, i. e. cerebral cortex of both hemispheres which extend ventrally and laterally including motor area, inner area of thalamus, globus pallidus, the ventral parts of midbrain including substantia nigra and cortex of corpus cerebelli in its both hemispheres.(3)
If the substances were introduced through venous injection, the substances of the first column of Table 1 produced KK and other forms (TK, LK) of con vulsion. Among the substances of the second column of the above table, Na glutamate, Na-aspartate and Na-aketoglutarate did not produce any motor effect when applied through venous injection, whereas other salts which were all calcium precipitating substances when introduced through circulation, they brought animals to death soon after they produced convulsions. These convulsions result ing in death due to lethal dose of these chemicals, we named agonizing convul sions and we will treat it in another occasion, also in the later section.
When these substances were introduced into carotid or vertebral artery, they produced various forms of movements as shown in Table 2 . For example, Na-glutamate produced KK as well as TK or LK. It will be due to the fact that On the contrary, NaCN (as well as KCN) have no direct action on the motor cortex to produce any motor action, but they induce LK movement through venous or arterial injection. In this connection it must be mentioned that the asphyxia by means of the ligature around the neck of dog produces LK before the death. Therefore NaCN action on the motor system must be the secondary one which is not due to direct action on the motor cells, but to an indirectly induced mechanism.
A question may be raised why the glutamate has the strong action on nerve cell activities?
We now will see another action of sodium glutamate on the nervous mechanism. It is the action on the conditioned reflex. Table  3 was  an example  of stimula-SODIUM   GLUTAMATE  ON THE  NERVOUS  SYSTEM  187   Table  3 Action (-) means negative conditioned reflex. How long the action of Na-glutamate will continue?
We can not answer these questions exactly, for we were interrupted to continue these study by world Table  5 The influences of various substances upon unconditioned and conditioned saliva of dogs * These two do not act directly after the administration on the improvement of differen tiation as indicated, but after several hours or after clonic administration, they have also improvement on the differentiation of condition reflex.
War II, but it was confirmed that the effects disappeared five hours after the administration of sodium glutamate.
How was with other amino acids, or other substances which have actions to produce motor effects for cerebral cortex? A special remark must be made on the action of bromide, which had been examined by several authors in Leningrad under Pavlov(8) that it is most curative substance against the decay of conditioned reflex, and it is right when the sub stance is used chronically, for, it improves the differentiation after an administra tion of several days. The similar action has the diphenylmethylaminopyrin (wake amin) so that it does not act in shorter time to improve, but 3-5 hours after administration, it shows the improvement upon the conditioned differentia tion. Thus the action of Na-bromide and wake amin are not direct action, but through some other intermedially one.
DISCUSSION
The above results will be easily interpreted that sodium glutamate in its low concentration makes the nerve cell to be more active than otherwise, but if its concentration is higher than a certain critical value, it generates a successive and strong impulses on own accord. Recently Tsukada and Takagaki(7) reported that ammonia formation in brain tissue came mainly from the dehydrogenation of glutamic acid. It was known that the content of ammonia in brain greatly increases during seizures experi mentally induced, and some authors suggested that convulsions might be attri buted directly to the irritating action of ammonia, because by injection of large doses of ammonium salt, convulsion could be also induced.
These interpretations fail from that (1) the motor action of introduced sodium glutamate into grey matter of dogs has very short latent period (several seconds), it can not be attributed to the formation of ammonia and also that (2) the above mentioned convulsion induced from the injection of ammonia is not due to ammonia, because ammonia has no motor effect when applied directly to cerebral motor cortex in dogs or monkeys. Ammonia induces convulsions when introduced into systemic circulation up to the lethal dose, and it proved that the above motor effect is due to the agonizing convulsion before the death of animals, for the smaller than the lethal dose of ammonia could not induce the convulsion at least in dogs. Therefore KK induced from sodium glutamate must be attribut able to the another mechanism, i. e. to the direct action of the substance to nerve cells. which is applied into grey matters of motor cortex in dogs, monkeys and men, generates clonic convulsions with very short latent periods.
2) Small dose of sodium glutamate which is introduced into circulation in dogs improves the differentiation of conditioned salivary reflexes during 20 minutes after its administration, and continues its action for some hours.
3) The above two aspects of the effect of sodium glutamate must be attri-butable to the direct physiological action of the chemicals on the central nervoos system in higher animals.
